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This  study  Is  based  on  a  Pacific  Fleet  Evaluation 
Group  Memorandum,  entitled  "Characteristics  of  Naval  Shore 
Bombardment  in  Korea:  May  1951-March  1952". 

Editorial  revisions  have  been  made  in  the  original 
text  to  make  the  version  published  here  conform  to  the 
otyle  and  form  of  other  OEG  publications. 
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CHARACTERISTICS  O?’ NAVAL  GUNFIRE  SUPPORT  IN  KOREA 


ABSTRACT 


•Ships  of  the  U,  S.  Navy  fired  over  iilk,000  rounds  and 
21}?, 000  missions  against  shore  targets  in  tho  period  May  1951 
through-  March  1952.  The  great  bulk  of  these  missions  (over 
90  percent)  was  5-inch  fire,  mainly  by  destroyers. 

Detailed  reports  of  more  than  5,000  of  these  missions 
have  been  received  as  part  of  a  special  data  collection  pro¬ 
gram  by  tho  Pacific  Fleet  Evaluation  Group.  These  reports 
provide  statistics  descriptive  of  the  employment  of  Naval  gun¬ 
fire  during,  the  period*.  They  show  that  the  -enemy's-  transpor¬ 
tation  system  was  the  primary  target  for  the  destroyers'  fire, 
receiving  about  1/3  of  the  missions.  -The  main  batteries  of 
tho  heavy  ships  were  used  primarily  against  personnel  targets, 
however,  and  their  secondary  batteries  were  usied  primarily 
against  gun  emplacements  and  othor  weapons  installations..  The 
majority  of  all  missions  was  for  the  purpose  of  destruction/  ’’ 
with  harassment  the  aeoond  most  frequent  purpose.  Neutraliza¬ 
tion  was  listed  as  the  mission  purpose  less  than  10  narcent  of 
the  time,  emphasizing  the  fact  that  Naval  gunfire  like  other 
weapons  in  this  static  period  was  employed  mainly  with  a  long- 
term  pay  off  in  mind. 

Economy  of  effort  becomes  a  factor  of  importance  under 
this  condition  of  employment.  An  Indication  of  the  extent  to 
which  economy  of  effort  could  have  been  practiced  is  the  extent 
to  which  gunfire  missions  were  unobserved.  In  keeping  with  tho 
general  emphasis  on  destruction,  this  category  of  mission  was 
comparatively  well  observed,  with  less  than  1/1}.  to  1/3  going 
unobserved.  Virtually  all  harassment  missions,  however,  and 
r.03t  neutralisation  missions  were  unobserved.  Over-all,  nearly 
half  the  total  missions  were  unobserved.  Also,  expenditures  on 
unobserved  missions  were  so  small,  it  is  unlikely  they  were  very 
effective.  * 


Over  2/3  the  16-lnch  destruction  missions  were  claimed 
by  observers  to  bo  highly  succossful.  Over  1/2  tho  6-inch  de¬ 
struction  missions  when  observed  were  claimed  highly  success¬ 
ful,  and  about  ,1/3  tho  observed  5-inch  missions  were  so  regard¬ 
ed.  The  6-lnch  destruction  missions  had  the  smallest  percent- 
ego,  about  1/5,  in  tho  highly  successful  category.  However, 
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more  detailed  study  of  effectiveness  indicates  that  criteria 
for  effectiveness  differed  from  or.e  caliber  battery  to  another, 
so  that  comparisons,  between  ship  types  which  might  be  implied 
by  the  above  are  not  reliable. 

When  an  attempt  is  made  to  analyse  the  factors  which 
should'  influence  the  effectiveness  of  the  missions,,  a  number  of 
anomalous  results  are  obtained.  It  appears  that  cither  too 
much  credit  for  effectiveness  was  givon  the  lighter  projectiles 
by  observers,  or  too  little  given  the  larger  projectiles.  Oh 
othsr  hand,  all  batteries  and  particularly  the  heavy  batter¬ 
ies  appear  to  be  credited  with  unreasonably  accurate  shooting  at 
longer  ranges  and  against  small  targets. 

There  Is  an  indication,  confirming  previous  studies,  that 
ship  spotting  leads  to  less  effective  missions  than  ground  or 
air  spot.  Little  difference  between  conventional  air  spot,  heli¬ 
copter  spot,  or  ground  spot  could  be  found. 

However,  the  major  conclusion  to  be  drawn  from  the  atterpt 
at  detailed  analysis  of  the  Gunfire  Support  Forms  is  that  the 
requirements  for  reliable  analysis  of  the  factors  influencing 
economy  and  effectiveness  are  not  met  by  the  existing  combatr 
data  collecting  program.  The  sole  means  of  assessment  of  effec¬ 
tiveness  was  visual  observation  under  very  difficult  conditions, 
and  the  criterion  for  this  assessment  depended  mainly  on  the  ob¬ 
server's  Judgement.  Consequently,  the  reported  assessments  of 
mission  effectiveness  must  be  regarded  as  inadequate  for  reliable 
analysis,  and  absolutely  no  valid  conclusions  regarding  the  ac¬ 
curacy  of  the  gunfire  can  be  drawn. 

Apparently  visual  observation  of  effectiveness  and  of  ac¬ 
curacy  under  the  difficult  conditions  of  combat  does  not  provide 
a  firm  basis  for  the  study  of  the  basic  elements  of  weapons  per¬ 
formance.  A  means  for  determining  the  physical  effects  capabil¬ 
ities  of  various  caliber  projectiles  is  in  proving  ground  tests 
under  controlled  conditions.  This  should  also  be  true  of  the 
determination  of  the  relative  capabilities  of  various  spotting 
methods,  although  no  such  program  now  exists.  However,  for  the 
evaluation  of  the  accuracy  of  ships*  gunfire  under  combat  condi¬ 
tions  and  of  the  efficiency  of  spotters,  it  appears  that  photo¬ 
graphic  means  for  recording  the  fall  of.  shot  must  be  provided 
combat  forces  at  least  on  a  part  time  or  small  scale  basis,  and 
that  present  methods  of  observation  are  inadequate ♦ 
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STUDY  210.,  £06 


CKARAC TER I S TI C S  OF  NAVAL  GUNFIRE  SUPPORT  IN  KOREA 


Rei'S  (a)  OEG  Study.  No.  44$  "Analysis  of  Naval  Gunfire  Sup¬ 
port  in  Korea"  Secret  2?  Apr  1951 

(b)  OEG  Study  No.  4&L  "Analysis  of  Certain  Korean 
Gunfire  Suoobrt  Missions  Performed  by  the  USS 
MISSOURI  (33-63)"  Secret  2$  Oct  1951 

(c)  PacFltEvalGru  Research  Memorandum  No.  19  '  Utili¬ 
sation  of;  USS=  NEW-  JERSEY  ;(3B-62)  in  Gunfire  Support 
Kay-Novenber  1951  Conf 

(d)  Operations  Research  Center  Study  13  "Number  of 
Rounds  Required  to  Hit  Small  Targets"  Conf  17 
Fob  1945 

(e)  Operations  Research  Center  Study  32  "The  Rela¬ 
tive  Effectiveness  of  Naval*  Projectiles  for 
Neutralization"  Conf  17  Aug  1945 


I.  INTRODUCTION 


During  the  Korean  War,  ships  of  the  United  States  Navy 
have  been  opposed  noithor  by  ah  enemy  surface  fleet  nor  by  an 
effective  enemy  air  force.  Naval  gunfire  has  instead  found 
employment  almost  exclusively  against  shore  targets.  With  the 
very  important  exceptions  of  such  operations  as  the  JIungnam 
evacuation  and  the  Inchon  invasion,  even  this  employment  has 
diffored  considerably  in  its  intent  and  nature  from  the  tradi¬ 
tional  saturation  typo  bombardment  during  amphibious  operations 
v.hich  in  World  War  II  constituted  the  main  use  of  Naval  guna 
against  land  targets.  Instead  of  an  intense,  concentrated,  but 
fairly  brief  bombardment  coordinated  with  friendly  troop  move¬ 
ments  and  with  neutralization  of  the  enemy  as  its  primary  ob¬ 
jective,  Naval  gunfire  has  supplemented  the  role  of  artillery 
and  air  bombardment  in  what,  since  June  1951  at  least,  has  been 
a  fairly  static  land  war. 

In  October  1950,  in  anticipation  of  the  probable  exten¬ 
sive  use  of  Naval  guns  against  land  targets,  the  Pacific  Fleet 
Evaluation  Group  began  to  supply  U.  S.  Navy  ships  of  the  Pacif¬ 
ic  Fleet  with  special  forms,  called  Gunfire  Support  Cards,  for 
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i-.ii  due Ails  of  missions  aga5>»isfc  shore  targets.  A 
;•*  Jx  a  i’c-rn  i.-_-  chovsx  in  appendix-.  A .  It  was  hoped 
oi‘  f.iOi.o  forms.  besides  providing  statistics 
oi“  e:;^lo;;ii;Anfc  er.d  gon&ral  effectiveness ,  would 
.hat  factors  most  greatly  .influenced  effectiveness 


and  how  effectiveness  and  econopsy  might  be  increased. 

Prelirainary  results  of  the  analysis  of  the  Gunfire 
Support 'Cards  received  through  December-  1950  were  reported' 
in* reference  (a).  The  gunfire  support  missions  of  USS  MIS¬ 
SOURI  (33-63)  during  February  end  March  1951  were  analyzed 
in  reference  (b) ,  and  those  of  USS  HEW  JERSEY  (3B-62)  from 
May  through  November  1931  In  reference  (c>.  Many  of  the 
conclusions  of  those  studies  were  necessarily  tentative, 
since  they  had  to  be  based  on  .relatively  few  missions  of  a 
particular  type*  Sir.ce  May  1951*  howbvbr,  more  thari  ;5>000- 
Gunfire  Support  Cards  have  boon  received  from  two  battleships, 
five  heavy  cruisers,  one  light  ciuisor,  and  thirty-one  destroy¬ 
er  types*  Although  over  20*000  missions  Imve  been  fired  dur¬ 
ing  this  period,  it  was  hoped  the  sample  reported  was  suffi¬ 
ciently  large  to  draw  conclusions  which  would  be  statistically 
reliable . 

As  will  be  shown,  however,  trie  criteria  used  by  observ¬ 
ers  to  assess  mission  effectiveness  appears  to  have  differed 
so  jijuch  from  battery  to  battery  that  it  i3  impossible  to  ob¬ 
tain  reliable  comparisons  of  the  relative  effectiveness  of  the 
various  calibers  of  projectiles  against  the  targets  encounter¬ 
ed  in  combat*  Furthermore,  it  appears  that  the  salvo  number 
of  the  first  hit  wras  reported  only  for  the  more  accurate  mis¬ 
sions*  Consequently?  it  has  been  impossible  to  obtain  a  real¬ 
istic  evaluation  of  the  accuracy  of  ships’  batteries  under 
combat  conditions. 

However,  the  remainder  of  the  data  from  the  Gunfire 
wV.i-port  Forms  provides  considerable  information  on  the  way 
Huval  gunfire  was  employed,  tho  distribution  of  effort  over 
tho  enemy  target  system,  spotting  techniques  used,  and  expen¬ 
ditures  on  various  targets  considered  by  the  ships  to  have 
boon  required  to  give  satisfactory  results. 

The  purpose  of  this  study  is,  therefore: 

(1)  to  summarize  the  descriptive  statistics  which 
characterize  the  utilisation  of  Msval  gunfire  in 
Korea  and  which  are  of  historical  interest,  and 
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(2)  bo  3hou  that  fcke  requirements  for  reliable  analysis 
of  tho  factors  influencing  economy  and  effectiveness 
aro  nob  met  by  tho  prosont  combat  data  colloction 
program  which.  relies  solely  on  subjective  and  uncer¬ 
tain  visual  observation  ...-of  results. 


II.  SOURCE  OP  DATA, 


V/ith  the  exception  of  total  rounds  expended,  which  is 
available  from  another  source,  information  on  the  Gunfire  Sup¬ 
port  Cards  covers  only  a  portion  of  the  total  shore  bombard¬ 
ment.  missions..  This  is  because  not  all  dostroyers  were  asked 
to  submit  Gunfire  Support  Cards,  and  for  those  destroyers  and 
heavy  ships  which  were  asked,  there  were  inevitable  breaks  in 
the  continuity  and  usability  of  the  reporting i  However,  no 
systematic  selection  of  shlp3  and  missions  has  been  detected 
in  the  reporting  and  it  will  therefore  be  assumed  that  the 
Gunfire  Support  Cards  which  have  been  received  are  randomly 
distributed  among  the  various  elements  constituting  a  mission 
and  hence  taken  together  they  form  a  representative  sample. 
Table  I  shows  the  size  of  the  sample  for  each  battery  type, 
and  the  percent  of  the  total  rounds  expended  during  the  period 
which  were  reported  on  the  Gunfire  Support  Cards. 


TABLE  I 

SAMPLE  SIZE  AVAILABLE  FOR  ANALYSIS 


TOTAL  HEAVY Ij 


5  inch  |i 


Number  Humber 
Gun  caliber! of  missions  of  rounds 


16  inch 
6  inch 
6  inch 


sample  size  oy 
percent  of  total 
rounds  expended 


5 


4,051 


19,212 


67,768 
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It  is  aops.rs:it  that  the  6-ihch  arid  16-inch  firings  3 vivo 
been  *’ Airly  completely  reported,  with  70  percent  and  83  percent 
respectively,  of  sli  rounds  e:<pendpd  being  included*  Although 
only  52  pcrcont  of  the  8-inch  rounds  and  18  percent  of  the  5- 
inch  rounds  were  reported,  so  many  of  these  missions  were  fired 
that  an  even  larger*  3 ample  of  data  is  available  tluui  for  the 
6-inch  and  16-inch  batteries. 


Not  all  reports  are  complete  in  all  dot alls,  so  that 
vihon  further  breakdo;/n3  are  required  the  totals  shown  may  not 
equal  those  in  tablo  I.  Reports  when  eliminated  from  subsequent 
analysis  were  excluded  because  of  illegibility,  lack  of  entry 
of  the  element  being  considered,  or  inconsistent  entries  which 
could  not  be  resolved.  Such  exclusions  should  not  affect  tho 
representativeness5  of  the  remaining-  sample*- 


The  ships  reporting  and  the  dates  covered  by  the  reports 
received  are  listed  in  appendix  B. 


Ill*  THE  CHARACTER  AND  EXTENT  OF  THE  SHORE  30MBARDMEHT 


A.  AREAS  OP  ACTIVITY 

The  areas  of  ^incipal  Naval  gunfire  activity  in  the 
period  May  1951  through  March  1952  were  four: 

(1)  Bombline  area  -  support  of  two  offensives  by  UN 
troops  (May-June  1951  end-  September  1951)  end  sus¬ 
tained  but  fairly  low  intensity  harassment  of  enemy 
troops  during  the  rest  of  the  time* 

(2)  Wonsan  area  -  continuous  harassment  and  destruction 
of  city,  destruction  of  transportation  targets, 
shore  installations,  and  shore  batteries. 

(3)  East  coast  area  Hungnam  to  Chong  jin  -  destruction 
of  shore  installations  and  the  coastal  rail  and 
highway  system. 

(4)  West  coast  Haeju  to  Chinn anpo  -  support  of  contnando 
and  guerrilla  raids. 
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r.  or^R-ALb  ::Ac-:,*iruDE  op  effort 

Information  on  tho  over -all  magnitude  of  the  shore  bon- 
bartl-usit  effort  carrot  be  obtained  from  tho  Gunfiro  Support 
Carda,  sir.co  they  wore  not  coii3iatontl7  submitted  by  all  ships 
on  all  missions  throughout  tho  period.  Available  from  reports 
to  CCMSHHVPAC  hovever  are  firr-ires  on  total  ermmition  expendi¬ 
tures  by  caliber  of  round.  The  average  expenditure  per  mission 
can  be  obtained  for  each  caliber  gun  from  the  sample'  of  Gunfire 
Support  Cards  which  is  available*  If  it  Is  assumed  that  the 
sample  of  missions  reported  on  the  Gunfire  Support  Cards  is  re¬ 
presentative  of  the  missions  a3  a  irhole*  an  estimate  of  the  to¬ 
tal  number  of  Missions  fired  by  each  type  of  battery  oan  be  ob¬ 
tained  by  dividing  the  total  expenditures  by  the  average  expend¬ 
iture  per  mission*  Table  II  shows  these  measures  of  total  ef¬ 
fort  for  eaoh  type  of  battery* 


TABLE  n 

OVER-ALL  MEASURES  OP  EFFORT: 

NAVAL  GUNFIRE  IN  KOREA*  KAY  1951-MARCH  1952 


16  inoh 
6  inoh 
6  inoh 
5  inoh 


TOTAL 


«  Rounds  expended  through  Deo  1951  obtained  from 
PACFLTEVALGRU  Interim  Evaluation  Report  No.  Chapter  11. 
Rounds  expended  Jen-Knr  1952  furnished  by  COSERVPAC . 

*#  Missions  estimated  from  total  rounds  expended  by 
dividing  by  avorage  expenditure  per  mission  obtained  from 
Gunfire  Support  Cards. 
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The  significant  feature  of  tablo  II  is  the  vast  prepon¬ 
derance  of  5-Inch  fire  over  all  other  typos*  The  5-inch  bat¬ 
teries  fired  more  than  ton  times  as  many  missions  and  rounds  as 
did  all  heavier  calibers  combined*  Of  the  heavier  batteries 
the  8-inch  constituted  the  largest  category  for  both  missions 
and  rounds*  There  is  little  difference  in  average  expenditures 
per  mission  for  5»  6,  and  6-inch  batteries*  The  16-inch  batter¬ 
ies  however  fired  on  the  average  only  about  2/3  as  many  rounds 
per  mission  as  the  lighter  batteries*  This  will  be  discussed 
In  more  detail  later* 


C*  DISTRIBUTION  OF  EFFORT  BY  TARGET  TYPE 

A  largo  variety  of  targets  was  reported  on  the  Gunfire 
Support  Cards •  3h  terms  of  military  significance  they  can  be 
elassifled  into  seven  major  categories*  These  are: 

Cl)  personnel  targets  -  troops  in  various  dispositions* 

(2)  Transportation  targets  -  bridges,  tracks  and  high¬ 
ways,  vehicles,  looomotlves,  etc* 

• 

(J)  Weapons  installations  -  shore  batteries,  gun  em¬ 
placements,  mortar  positions,  bunkers,  ete* 

(4)  Shore  installations  -  faotorles,  warehouses,  build¬ 
ings,  eto* 

(5)  Military  Installations  -  supply,  ffcei,  and  aaao 
dumps,  eoonand  posts,  headquarters,  ete* 

(6)  Areas  -  towns,  oities,  assembly  arete,  etc* 

(7)  Naval  targets  -  ships,  landing  craft,  small  boats, 
ete* 

The  spsolfle  targets  which  were  reported  by  the  various  ships 
and  classified  into  the  seven  major  categories  are  shorn  in 
more  detail  in  appendix  C* 

Since  5-inch  batteries,  and  particularly  the  destroyer 
5-inch  batteries,  accounted  for  the  great  bulk  of  the  missions 
and  rounds,  the  way  in  which  the  destroyer  missions  were  dis¬ 
tributed  among  the  various  targets  shows  the  general  division 
of  effort  as  a  whole  over  the  target  system*  The  distribution 
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of  effort  of  approximately  2,900  destroyer  missions  for  which 
the  Gunfire  Support  Cords  specified  the  target  Is  shown  in 
table  XII* 


TABLE  III 

DISTRIBUTION  OP  EFFORT  BY  TARGET: 
DESTROYER  MISSIONS ' 


Target  tvoe 

Rounds 

(percent) 

Mi  salons 
(percent) 

Transportation  targets 

27 

31 

Weapons  installations 

19 

15 

Personnel  targets 

15  : 

l£ 

Areas 

15 

13 

Shore  installations 

13 

15 

HLlitary  installations 

0 

7 

Naval  targets 

3 

5 

By  Tar  the  largest  part  of  5-inch  destroyer  missions 
and  rounds  (and  of  Naval  gunfire  as  a  whole)  during  the  period 
was  directed  against  the  enemy’s  transportation  system*  This 
reflects  the  general  Import anoe  of  the  interdiction  oampaifcn 
during  this  period*  The  remaining  destroyer  5-inch  missions 
mere  distributed  among  the  other  major  categories  of  targets 
in  the  following  order: 

weapons  installations* 
personnel  targets* 
areas* 

chore  installations* 
military  installations*  and 
naval  targets* 

Weapons  installations  received  somewhat  more  than  their  share 
of  the  rounds*  xuueh  of  this  firing  being  of  a  counterbattery 
nature  which  continued  until  the  battery  was  sileneed. 

The  heavy  guns  were  employed  quite  differently*  Reg¬ 
ie  etlng  for  the  moment  the  one  6- inch  cruiser  reporting*  the 
employment  of  the  main  batteries  of  the  five  heavy  cruisers 
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and  two  battleships  which  submitted  Gunfire  Support  Cards  is 
shcui  in  table  IV  • 


TABLS  IV 


DISTRIBUTION  OP  EFFORT  BY  TARGET: 

HEAVY  CRUISERS  AMD  BATTLESHIP  MAIN  BATTERIES 


Target  fcvoe 

Rounds 

(percent) 

Missions 

(percent) 

Personnel 

35 

38 

Transportation 

28  . 

21 

Military  installations 

14 

17 

Weapons  installations 

14 

17 

Other 

9 

7 

% 

'  Thus,  the  primary  employment  of  the  8 -inch  and  16-inch 
guns  during  the  period  was  against  personnel. targets,  and  most 
of  this  was  along  the  bombline  on  missions  requested  by  friend¬ 
ly  troops. 

Transportation  targets  received  slightly  more  than  half 
as  mastfi  heavy  battery  missions  as  did  personnel  targets,  al¬ 
though  somewhat  more  than  this  proportion  of  rounds*  Weapons 
installations*, and  military  installations  shared  fairly  equally 
the  bulk  bf  the  remainder  of  heavy  battery  fire*  As  oan  be 
seen  from ‘appendix  D,  where  detailed  statistics  on  each  battery 
are  presented,  more  of  the  1 6- Inch  fire  went  to  military  instal¬ 
lations,  than  to  weapons  installations,  but  the  reverse  was  true 
for  8-inoh. 


The  6-inch  cruiser  missions  reported  show  that  expend¬ 
itures  were  si  moat  evenly  divided  among  personnel  targets, 
transportation  targets,  military  installations,  and  weapons  In¬ 
stallations*  However,  because  of  very  high  expenditures  per 
mission  against  bridges,  transportation  targets  received  21 
percent  of  the  rounds  but  only  10  peroent  of  the  missions  (ap¬ 
pendix  D)  • 


Heavy  ship  secondary  battery  fire  was  used  primarily 
against  weapons  installations  which  received  35  percent  of  the 
rounds  fired  and  34  peroent  of  the  missions*  Transportation, 
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and  t*?o  battleships  which  submitted  Gunfire  Support  Cards  Is 
ohc'.n  in  table  IV. 


TABLE  IV 


DISTRIBUTION  OP  EFFORT  BY  TARGET: 

HEAVY  CRUISERS  A-JD  BATTLESHIP  MAIN  BATTERIES 


Target  tvoe 

hounds 

(percent) 

Missions 

(percent) 

Personnel 

35 

38 

Transportation 

26 

21 

Military  installations 

m 

17 

Weapons  Installations 

14 

17 

Other 

9 

7 

•4 

'  Thus,  the  primary  employment  of  the  8 -inch  and  16-inch 
guns  during  the  period  was  against  personnel. targets,  and  most 
of  this  was  along  the  bomb  line  on  missions  requested  by  friend¬ 
ly  troops. 

Transportation  targets  received  slightly  more  than  half 
as  m&n3\  heavy  battery  missions  as  did  personnel  targets,  al¬ 
though  somewhat  more  than  this  proportion  of  rounds*  Weapons 
installations^ and  military  installations  shared  fairly  equally 
the  bulk  bf  the  remainder  of  heavy  battery  fire*  As  can  be 
seen  from 'appendix  D,  where  detailed  statistics  on  each  battery 
are  presented,  more  of  the  16-lnch  fire  went  to  military  instal¬ 
lations,  than  to  weapons  installations,  but  the  reverie  was  true 
for  8-lnoh* 

The  6-inch  cruiser  missions  reported  show  that  expend¬ 
itures  were  almost  evenly  divided  among  personnel  targets, 
transportation  targets,  military  installations,  and  weapons  in¬ 
stallations*  However,  because  of  very  high  expenditures  per 
mission  against  bridges,  transportation  targets  received  21 
percent  of  the  rounds  but  only  10  percent  of  the  missions  (ap¬ 
pendix  D)  • 

Heavy  ship  secondary  battery  fire  was  Used  primarily 
against  weapons  Installations  which  received  35  percent  of  the 
rounds  fired  and  34  percent  of  the  missions*  Transportation, 
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military  installations,  and  area  targets  shared  the  remaining 
mi  nr.  ions  fairly  evenly,  although  transportation  targets  again 
received  proportionately  more  than  their  share  of  rounds* 

In  general  then,  transportation  targets  received  most 
of  the  rounds  fired  by  U*  S.  Navy  ships  during  this  period 
since?  these  were  the  primary  targets  of  the  destroyers  which 
did  by  far  most  of  the  firing*  The  primary  target  of  battle¬ 
ships*  and  3-inch  cruisers*  main  batteries  was  personnel, 
while  heavy  ship  5-ihch  batteries  were  used  primarily  against 
weapons  installations*  Detailed  statistics  are  shown  in  ap¬ 
pendix  D. 

Di  DISTRIBUTION  OF  EFFORT  BY  MISSION  PURPOSE 

For  most  missions,  destruction  was  listed  as  the  mis¬ 
sion  purpose,  with  harassment  and  Interdiction  the  second  most 
frequent  purpose*  Neutralization  and  other  purposes  (dose 
support,  deep  support,  counterbattery,  and  illumination)  were 
listed  comparatively  infrequently,  although  it  is  understood 
that  much  of  the  fire  against  weapons  installations  listed  as 
destruction  might  equally  well  have  been  listed  as  counterbat¬ 
tery*  The  use  of  the  designation  "harassment  and  interdiction" 
should  be  understood  to  mean  primarily  harassment  and  the  hamp¬ 
ering  of  enemy  movement,  rather  than  as  directly  contributing 
to  the  interdiction  campaign*  Table  V  shows  the  relative  fre¬ 
quency  with  whloh  various  mission  purposes  were  listed  for  each 
battery* 


TABLE  V 


DISTRIBUTION  OF  EFFORT  BY  MISSION  PURPOSE 


t 


-A 

i 

n 


nec%XB!X*+mwn> 


zsi&nz~&  «rjy  mi* 


u  f.' 
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It  is  seen  that  for  most  batteries  over  one-half  to 
t vo -third 3  the  missions  wore  for  destruction  and  about  ono- 
cuartor  to  one-third  for  harassment  end  interdiction.  The 
single  exception  is  the  5-inch  batteries  of  the  heavy  ships 
which  fired  64  percent  of  their  missions  for  harassment  and 
•interdiction  and.,  only  22  percent  for  destruction,  reversing 
the  abovo  dis  tribution • . 

The  greet  preponderance  for  destruction  and  harass¬ 
ment  end  interdiction  missions  and  the  relative  infrequency 
of  neutralisation  missions  emphasizes  again  that  Naval  gun¬ 
fire  during  this  period  was  employed  with  a  long  term  pay¬ 
off  in  mind  rather  than  in  its  more  traditional  role  of  satu¬ 
ration  bombardment  closely  coordinated  with  the  immediate 
movement  of  friendly  troops. 


2,  ECONOMY  OP  EFFORT 

Since  the  character  of  the  Korean  War  became  that  of 
a  static  holding  action,  the  principle  of  economy  of  effort 
over  the  long  pull  has  been  generally  emphasised  as  desira¬ 
ble*  One  way  in  which  economy  of  effort  enters  Naval  3hore 
bombardment  operations  is  in  the  observation  of  effect,  and 
the  cessation  of  fire  when  the  desired  effect  has  been  at¬ 
tained*  Consequently,  the  amount  of  unobserved  fire  is  an 
Indication  of  the  extent  to  whioh  this  principle  could  have 
been  applied*  Table  VI  shows  the  amount  of  unobserved  fire 
for  each  type  of  mission  reported  on  the  Gunfire  Support 
Cards . 


TABLE  VI 

•PERCENT  OF  MISSIONS  WHICH  WERE  UNOBSERVED 


Gun  caliber 

|  Destruction 

l 

Harassment 

nad 

interdiction 

Neutralization 

Other 

Total 

5-inch 
.  (destroyer) 

23 

72 

19 

45 

38 

96 

66 

42 

6-inch 

32 

91 

83 

25 

3 -inch 

21 

25 

96 

25 

53 

16-inch 

97 

4 9 

13 

14  . 
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It  is  seen  from  table  VI  that  in  general  nearly  half 
the  fire  was  unobserved  (78  percent  of  the  ‘heavy  ship  5-inch 
flro) ,  bat  that  this  varied  considerably  with  the  purpose  of 
the  mission*  For  example,  virtually  all  the  harassment  and 
interdiction  missions  of  the  heavy  ships  were  unobserved,  also 
a  high-  percentage  of  their  neutralization  missions.  However, 
uhen  the  purpose  of  the  mission  was  destruction  only  ono-quar- 
ter  to  one -third  .went  unobserved* 


It  should  be  noted  that  the  destroyers  were  outstand¬ 
ing  in  the  extent  to  ’iiich  they  observed  harassment  and  inter¬ 
diction,  and  neutralisation  missions; r.  but  that  even  so,  k3; 
percent  of  their  firing  which  constituted  the  bulk  of  that 
done  by  U*  S*  ships  wa3  unobserved,  at  least  in  the  sample  of 
missions  reported  on  the  Gunfire  Support  Cards. 


F*  EFFECTIVENESS  OF  EFFORT 

The  assessment  of  mission  effectiveness  was  made  for 
only  those  missiona  which  were  observed*  of  course*  From 
table  VI  it  can  be  seen  that  a  fairly  large  percentage  of  the 
inission3  observed  for  all  batteries  and  that 
in^addition, a  sufficiently  large  percentage  of  the  harassment 
and  Interdiction  missions  and  neutralization  missions  of  the 
destroyers  were  observed,  giving  a  sizable  data  sample., 

..  .  Since  destruction  missions  constituted  over  half  of 

the  effort  of  all  batteries  (except  6-inch)  and  since  the  as- 
ses8ment  of  destruction  Can  be  made  with  least;  uncertainty* 
the  difference  in  effectiveness  which  characterized  the  main 
effort  of  the  different  batteries  can  be  most  reliably  indi- 
by  analyzing  their  destruction  missions*  The  relative 
effectiveness  of  the  various  types  of  missions  experienced  by 
the  enemy  can  be  most  characteristically  indicated  by  analyz¬ 
es  d®stroyer  fire*  *&ich  constituted  moat  of  the  over-all 
effort* 


Two  limitations  1st  the  assessment  of  effectiveness 
should  be  kept  in  mind*  The  first  is  that  visual  observation 
often  under  very  difficult  conditions  waa  the  sole  means  of 
assessment  available*  A  subjective  elemont  I3  oresent  in  that 
coservers  were  asked  to  report  tho  degree  to  vhich  the  mission 

?ihtt':o6k  its  Pur?050*  whatever  that  might  bo*  and  the  criterion 
01  this  depended  strongly  on  the  observer’s  judgment*  It  was 
realized  that  this  was  undesirable*  but  without  photographio 
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rr.o;iH3  no  better  method  could  be  devised.,  Also  no.  very  objec¬ 
tive  criteria  wore  known  for  degree  of  neutralisation  or  de¬ 
gree  of  harassment  achieved.  Further,  later  analysis  show3 
that  the  standards  for  auocossful  results  differed  from  bat¬ 
tery  to  battery i  For  cxfmpls,  the  number  of  large-calibor 
rounds  required  for  a  given  effect  was  larger  than  would  be 
^expected  in  view  of  the  number  of  sraller-caliber  rounds  re¬ 
quired  for  the  same  effect.  Therefore.,  the  reliability  of 
the  assessment  of  mission  effectiveness  is  rather  questiona¬ 
ble,  although  destruction  should  be  the  least  unreliable. 

A  second  limitation  in  evaluating  the  effectiveness 
of  the  firing  comes  from  the  fact  that  much  of  it  was  unob¬ 
served.  As  will  be  shown  later,  for  observed  missions  the 
expenditures  por  mission  for  satisfactory  results  averaged 
Either  than  those  for  negligible  or  partial  success  On  the: 
average  the  expenditure  per  mission  for  the  unobserved  mis¬ 
sions  averaged  less  than  those  for  missions  observed  to  be 
negligibly  or  only  partially  successful.  Therefore,  3ince 
it  appears  degree  of  success  tends  to  be  proportional  to  ex¬ 
penditures  on  the  mission,  the  unobserved  fire  would  be  ex¬ 
pected  to  have  a  smaller  percentage  of  successful  missions 
than  is  reported  for  the  observed  fire. 

The  following  percentages  of  missions  reported  In 
each  success  category  then  probably  show  a  more  favorable 
picture  than  would  be  true  of  the  firing  as  a  whole. 

With  the  above  qualifications  in  mind,  figure  1  shows 
the  varying  degrees  of  suocess  reported  on  destruction  mis¬ 
sions  for  each  type  Of  battery. 

The  categories  plotted  are: 

no  suooeas  ■  -  negligible  effect  observed; 

limited  results  z  small  effect  observed; 

satisfactory  results  -  large  effect  observed  or  mis- 
■  sion  completely  successful. 


The  16- inch  firing  rhioh  was  observed  resulted  in  the 
highest  percentage  (70  percent)  of  highly  successful  missions, 
and  the  smallest  percentage  (6  percent)  of  missions  with  neg¬ 
ligible  success.  The  8-inoh  fire  ranked  second  in  percentage 
of  highly  successful  missions  (52  percent)  altiicugh  a  some¬ 
what  highor  percentage  (20  percent)  load  no  success  than  for 
othor  batteries.  The  6- Inch  firing  resulted  in  the  lowest 
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percentage  (18  percent)  of  satisfactory  missions,  but  on  the 
other  hand  only  a  small  percentage  (8  percent)  had  negative 
results i  Results  for  the  5-inch  batteries  on  destroyers  and 
fcho  5-inch  batteries  oh  the  heavy  ships  were  almost  identi¬ 
cal,  with-  about  35  percent  satisfactory,  about  15  percent  with 
no  results,  and  50  percent  with  limited  results*  Over-all, 
more  than  4/5  of  the  observed  destruction  missions  claimed  at 
least  limited  results  and  over  l/3  very  satisfactory  results 
with  the  16-inch  batteries  reporting  more  than  2/3  completely 
successful  and  the  8-lhch  batteries  more  than  l/2  completely 
successful. 

PERCENT  OF  REPORTED 

GUN  CALIBER  MISSIONS  WHICH  WERE 

OBSERVED 


16 i  INCH 


a  *  INCH 


•  -  INCH 


5 -INCH 
(HEAVY  SHIP) 

S-  INCH 
(DESTROYER) 


75% 


79% 


6S% 


•2% 


77% 


n SATISFACTORY  RESULTS  gj§|}  LIMITED  RESULTS  Q  NO  SUCCESS 


FIG.  1:  DISTRIBUTION  OF  DESTRUCTION  MISSIONS 
ACCORDING  TO  EFFECTIVENESS 
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In  figure  2  the  destroyer  missions  idiich  were  observed 
to  havo  varying  degroos  of  success  are  shown  for  the  more  fre¬ 
quent  typo  missions. 

Harassment  and  interdiction  missions  and  neutralization 
missions  were  observed  to  be  carried  out  leas  successfully 
than  destruction  missions,  with  fewer  observed  to  be  highly 
successful  and  more  observed  to  have  had  no  results*  Besides 
being  least  successful  When  they  were  observed,  the  harassment 
end  interdiction  missions  were  largely  unobsorved  30  that  if 
it  is  assumed  that  the  unobserved  missions  were  even  less  suc¬ 
cessful  than  the  observed  mission,  this  fairly  large  category 
(39  percent  of  the  destroyer  missions)  probably  had  a  fairly 
high  percentage  of  negligibly  effective  missions* 


MISSION  PURPOSE 


PERCENT  OF  REPORTED 
MISSIONS  WHICH  WERE 
OBSERVED 


T7% 


*•% 


•1% 


SATISFACTORY  RESULTS 

I 

UMITED  RESULT8 
□  NO  RESULTS 


FIG.  2:  DISTIUBtlTIO!!  OF  DK3TROYKP  "XOSIONS 
ACCORDING  TO  RrriiCTiyPNhSO 
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G.  USE  OP  SPOTTED 


As  win  be  shorn  later,  the  effectiveness  of  fire  de¬ 
pends  on  the  type  of  spotting  used.  In  general,  greatent  suc¬ 
cess  was  achieved  ’.<ith  grqhfyl  Spot,  generally  utilizing  shore 
fire  control  parties*  Air  spot  by  conventional  aircraft  and 
holicoptors  gave  second-best  results,  spotting  by  the  ship 
next,  and  poorest  results  when  ho  spotting  was  used*  Table 
VII  shows  the  extent  to  which  various  spotting  methods  were 
used  by  each  type  of  battery. 


TABLE  VII 


DISTRIBUTION  OP  SPOTTING  METHODS 
..(PERCENT:  OP  MISSIONS^ 


About  2/3  of  the  destroyer  missions  used  spotting  of 
one  kind  or  another*  When  spotting  was  used  by  the  destroyers, 
slightly  over  half  the  t  lme  It  was  ship  spot,  with  ground  end 
air  spot  sharing  the  remainder  of  the  missions.  The  8-ir.ch 
fire  had  benefit  of  spotting  on  a  higher  percentage  (74 percent) 
of  their  missions  than  other  types,  while  the  heavy  ship  see- 
ondary  batteries  had  to  do  without  spotting  on  three -fourths  of 
their  missions.  It  is  interesting  that  the  heavy  ships*  main 
batteries  had  the  benefit  of  the  rooro  effective  types  of  spot¬ 
ting  (ground  or  air)  on  about  60  percent  of  their  missions* 
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IV.  FACTORS  INFLUENCING  EFFECTIVENESS 


A.  EXPENDITURES  PER  MISSION  A1TD  UNOBSERVED.  FIRE 

It  Is  reasonable  to  suppose  that  the  greater  the  fire 
on  a  particular  mission  the  greater  the  effect  which  that  mis¬ 
sion  -will  have,  other  things  being  equal.  The  distribution  of 
destroyer  5-inch  destruction,  missions  according  to  the  expend¬ 
itures  por  mission  are  shown  in  figuro  3  for  satisfactory  mis¬ 
sions,  limited  or  no-success  missions,  end  unobserved  missions. 
The  abscissa  in  figure  3  indicates  number  of  rounds  per  mis¬ 
sion,  and  the  ordinate  the  percentage  of  missions  on  vrhich  the 
indicated  number  of  rounds  or  less  per  mission  was  fired. 

It  is  seen  that  a  smaller  percentage  of  the  successful 
missions  is  in  the  low  expenditure  category,  a  higher  percent¬ 
age  of  limited  or  no-success  missions,  and  an  even  greater 
percentage  of  the  unobserved  missions.  For  example,  2Q  rounds 
or  less  per  mission  characterized  only  about  50  percent  of  th* 
successful  missions,  but  over  70  percent  of  the  limited  or  no¬ 
success  missions,  while  nearly  90  peroent  of  the  unobserved 
missions  were  this  parsimonious.  On  over  50  percent  of  the  un¬ 
observed  missions  fewer  than  10  rounds  were  fired.  It  appears 
from  figure  3  then  that  on  the  destroyers  5-inch  destruction 
missions,  high  expenditures  and  suocess  go  together  and  that  in 
general  the  unobserved  fire  was  characterized  by  such  low  ex¬ 
penditures  that  a  high  degree  of  success  is  unlikely. 


Figures  4a  and  Ijb  show  a  generally  similar  picture  for 
the  destroyer  harassing  and  interdiction  missions  and  the  de¬ 
stroyer  neutralization  missions.  However,  there  is  only  a 
slight  difference  between  the  limited  or  negligible  suecess 
expenditures  and  the  unobserved  expenditures,  so  that  the  un¬ 
observed  fire  may  perhaps  have  had*  a  fair  chance  for  limited 
success.  However,  the  unobserved  missions  were  largely  un¬ 
spotted;  crediting  them,  on  tho  basis  of  expenditure  alone, 
with  the  same  chance  for  success  as  the  limited  or  no-suecess 
missions  which  were  observed  and  generally  spotted  is  giving 
them  the  benefit  of  a  very  considerable  doubt. 
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•  FID.  4a:  CUMULATIVE  DISTRIBUTION  OF  DESTROYER  5-INCH 
5  HARASSDP  AND  INTERDICTION  MISSIONS  WITH  RESPffT 
|  TO  NUMBER  OF  ROUNDS  FIRED 


I 


FID.  4b:  CUMULATIVE  DISTRIBUTION  OF  DESTROYER  5-INCH 
NEUTRALIZATION  MISSIONS  Y.TTH  RESPECT 
TO  t"JMBER  OF  ROUNDS  FIRED 


SEepriirapORMATIOi 


■"ri  -< 


u;TR'^Y*V  ■»  A *+-Z Ju.Viil’i «a>lfe 'm  At«  ■■*  *  n*3WSw»* 


fjeS^r  ... 
^■^ihforssmcxos 


<lo)9$8-S3, 
11  Juno  19$3 


In  figure  5  the  Ifc-inch  and  heavy  ship  5-inch  bafctor- 
I03  again  show  higher  expenditures  associated  with  greater 
r.uccoe s  on  the  observed  missions*  and  such  low  expenditures 
on  the  unobserved  missions  as  to  make  it  doubtful  whether 
even  limited  success  was  likely. 
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Figure  6  for  8-inch  destruction  missions  indicates  that 
although  on  observed  missions  tho  same  tendency  for  high  ex¬ 
penditures  is  associated  with  greater  success,  the  unobserved 
missions  exhibit  high  enough  expenditures  to  credit  them  with 
a  fair  chanco  for  limited  success  if  the  boneflt  of  the  doubt 
with 'respect  to  spotting,  is  given  then. 


NUMBER0F  ROUNDS  FIREO  PERMISSION 


PIG.  6:  CUMULATIVE  DISTRIBUTIONS  OF  8-IKCK  .X)  6-INCH 
DESTRUCTION  ASSIGNS  V.TTH  RESPECT  TO 
NUMBER  OF  ROUNDS  FIRED 
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The  roascnable  relationship  shown  below  between  o:r>ond- 
itures  by  a  particular  battery  type  and  the  degree  of  effec¬ 
tiveness  eluinad  for  the  battery  indioatea  that  there  -was  ap¬ 
parently  some  degree  of  cons  latency  in  the  standards  of  success 
for  a  given  caliber  of  projoetile. 


B.  SPOTTING  METHOD 

The  largest  and  most  reliable  sample  of  data  with  regard 
to  the  effect  of  spotting  method  on  success  is  for  the  destroy¬ 
er  5-inch  destruction  missions.  Figure  7  shows  how  missions 
were  assessed  with  respect  to  success  for  various  types  of  spot. 


I  1 14,6 
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FIG.  7:  EFFECTIVENESS  OF  DESTROYERS’  5-INCH  BATTERIES 
IN  DESTRUCTION  MISSIONS 
(BY  SPOTTING  METHOD) 


«•  3  Helicopter  spotting  missions  included  in  "other". 
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Prow  figure  7  it  is  seen  that  very  few  highly  success¬ 
ful  missions  were  reported  when  no  spotting  was  used,  although 
the  sample  size  is  boo  -small  to  be  very  significant,  since 
most  unspotted  missions  also  went  unobserved.  There-  is  little 
difference  noted  between  air  (other  than  helicopter)  spot  and 
ground  spot,  but  both  are  significantly  more  effective  than 
ship  spot.  Unfortunately  there  were  too  few  helicopter  spotted 
missions  to  permit  comparison  :/ifch  other  air  spot. 


There  were  too  few  .missions  in  each  spotting  category 
for  the  other  batteries  and  mission  purposes  to  show  statisti¬ 
cally  significant  differences  between  them.  Uniformly  however, 
the  ordor  of  effectiveness  shown  in  figure  7  was  confirmed  by 
the  sample  available,  with  no  spot  least  effective,  shinspot- 
ting  more  effective  than  no  spotting  but  less  effective  than 
ground  or  air  spot.  The  specific  figures  are  shown  in  appendix 
£«.  Thi*  order  is  in  agreement  with  opinions  expressed  by 
ANGLICv  ,/ersonnel  at  FMFPAC  and  indicates  again  some  consisten¬ 
cy  in  assessing  the  effectiveness  for  a.  given  caliber  type. 


The  relative  effectiveness  of  the  various  spotting 
methods  should  also  show  up  in  the  accuracy  of  the  fire.  Un¬ 
fortunately,  a  rather  small  number  of  reports  included  infor¬ 
mation  on  accuracy.  Less  than  half  of  the  heavy  battery  Gun- 
firo  Support  Cards  and  about  one-third  of  the  destroyer  Gunfire 
Support  Card3  reported  the  salvo  number  of  the  first  hit.  When 
the  salvo  number  of  the  first  hit  was  reported,  on  1  to  2  oases 
out  of  every  10  it  was  claimed  that  the  first  salvo  hit  the . 
target,  so  that  the  efficiency  pf  spotting  had  nothing  to  do 
with  obtaining  the  first  hit.  For  tho  remainder  of  the  missions 
reporting  the  salvo  number  of  the  first  hit,  cable  VIII  shows 
tho  average  salvos  required  for  each  battery  and  spotting  meth¬ 
od  when  more  than  one  salvo  was  needed  to  score  the  hit.  The 
number  of  cases  in  each  category  is  shown  in  parenthesis. 

Table  VIII  shows  relatively  small  differences  either 
between  batteries  or  spotting  methods.  When  statistical  tosts 
of  significance  (which  take  account  of  the  aise  of  the  sample 
and  the  amount  of  spread  around  the  average  in  each  sample) 
are  applied,  it  is  found  that  no  significance  can  be  attached 
to  any  of  the  differences.  That  is,  the  laws  of  chance  aro 
enough  to  explain  the  difference  between  spotting  methods  and 
batteries  and  the  no3t  logical  assumption  to  make  is  that  ail 
the  data  samples  come  from  the  same  population.  This  is  dis¬ 
concerting,  but  may  be  true.  However  the  next  section  shows 
that  if  the  accuracy  reports  are  takon  at  face  value,  and  if 
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success  against;  specific  target:  types  was  tmroased  in  a  con¬ 
st  mt  fashion#  unreasonable  conclusions  are  indicated  about 
the  relative-  effectiveness  of  rounds  of  i.tf:>rorlt  calibers. 
Consequently,  either  the  uccunicy-of-firC  data  or  the  consis¬ 
tency  of  assessment  of  effect  criteria  or  both  must  be  unre¬ 
liable. 


TABLE  Yill 

AVERAGE  SALVO  NUMBER  OP  FIRST  HIT  VERSUS  SPOTTING  METHOD 
(FOR  CASES  WHERE  MORE  THAN  ONE  SALVO  REQUIRED) 


MM  ^ethod'‘  1  Destroyers 


No  spot  4*5  (13) 

Ship  spot  ;  (330) 

Ground  spot  4*4  (256) 

Convrair  spot  4*9  (1671 

Helioopter  spot  7*6(6) 


(38)  : 
4.8  (114) 
5.2  (92) 
5.6  (24) 


3,8  m 

4^|  1^7) 
3.5  (19) 


C.  RANGE  TO  TARGET  AND  CALIBER  OF  ROUND 

•It  was  not  possible  to  obtain  samples  large  enough  for 
eaoh  target  type  to  show  whether  a  significant  difference  ex¬ 
isted  between  the  range  of  the  mission  and  the  effectiveness* 
According  to  reference  (d),  the  average  number  of  salvos  re¬ 
quired  to  obtain  a  given  number  of  hits  on  a  target  of  a 
given  presented  area  normal  to  the  trajectory  of  fire  should 
increase  with  the  square  of  the  range  (unless  both  ballistic 
errors  and  random  aiming  errors  are  small  with  respect  to  the 
target* s  area)#  so  that  the  average  salvo  number  of  first  hit 
should  also  increase  with  the  square  of  the  range* 


It  is  surprising  that  In  the  region  from  4*000  to  15#000 
yards#  where  the  data  samples  are  large#  no  increase  in  the 
salvo  number  of  first  hit  with  increase  in  range  is  indicated. 
Since  targets  of  all  types  are  included  in  figure  8,  the  ex¬ 
pected  ihcroase  in  salvos  required  to  hit  at  the  larger  ranges 
might  be  obscured  ,if  the  longer  rein ge ‘missions  were  also  uni¬ 
formly  associated  with  larger  targets*  To  see  whether  this 
would  account  for  the  anomaly#  the  data  for  a  number  of  specific 
target  types  were  analyzed  for  all  batteries*  Results  for 
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those  targets  and  batteries  Where  a  significant  amount  of  data 
existed  are  shown  .in  Figure  9*  - 


AVERAGE  SALVO 
NUMBER  OF 
FIRST  HIT 


RANGE  OF  MISSION  (THOUSANDS  OF  YARDS) 


FB>.  8:  EFFECTS  OF  RANGE  OF  MISSION  ON  SALVO  NUMBER  OF  FIRST  HIT: 

DESTROYER  MISSIONS 


Again,  figure  9  shows  the  surprising  result  that,  ex¬ 
cept  for  railroad  bridges,  no  relationship  between  range  and 
salvo  number  of  first  hit  appears  to  exist#  Furthermore ,  no 
significant  difference  exists  between  the  5-inoh,  8-inch,  and 
16- inch  batteries,  and  very  nearly  the  same  quite  small  aver¬ 
age  number  of  salvos  (4)  is  required  to  hit  all  targets* 

If  figure  8  and  9  are  taken  at  face  value,  the  relative 
value  of  various  calibers  of  projectiles  can  be  estimated  from 
the  average  number  required  for  successful  missions  against 
various  targets*  The  average  numbers  of  rounds  expended  on 
successful  missions  against  a  number  of  specific  targets  are 
shorn  in  table  IX.  The  numbers  in  parenthesis  Indioate  the 
number  of  cases  included* 
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TABLE  IX 

AVERAGE  EXPENDITURES  ON  SUCCESSFUL  MISSIONS 
(NUMBER  OF  .CASES  IN  PARENTHESIS) 


.  .Target 

^ MMMta hMPIWIW****** 

Warehouses 

Landing /craft  and  snail  boats 
Headquarters,  command  and 
observation-  posts 
Machine  gun  emplacements  and, 
mortar  positions 
Troops  in  open 
Troops  dug-in,  in  trenohes, 
strong  points 
Highway  bridges 
Buildings 
Railroad  bridges 
Supply,  fuel,  ammo  dumps 
Areas  (unspecified) 

Railroad  yards 

Gun  emplacements  and  shore  batteries 
Factories 
Railroad  tracks 
'  Railroad  tunnels 


3-ihci 


1 4  (14) 

16  (33> 

18  (17)  15 

20  (11)  13 
20  (56)  16 


(12)  20  (11) 
(10) 

(15)  15  (6) 


23  (3U  20  (45)  3?  (40) 
25  (9)  16  (6) 

27  (3k) 

30  (22)  28  (11)  25  (?) 

38  24)  16  (11)  15  4 

39  (92)  25  (7)  12  S) 

40  (16)  38  (5)  ,  22  13 

44  (84)  29  (17)  13  (10) 

45  (8) 

63  (8  .  31  (ID 
93  (5) 


II'  it  is  assumed  the  eff eot  produced  is  proportional  to 
the  number  of  hits  obtained  and  that,  in  accordance  with  fig* 
ures  8  and  9,  the  exp  ectation  of  a  hit  is  independent  of  range 
and  battery,  the  relative  effectiveness  per  round  of.  16-inch 
rounds  and  8- inch  rounds  compared  to  5*inch  rounds  is  shown  in 
table  X 


Referenee  («)  indicates  that  where  fragmentation  is  the 
primary  damage  mechanism,  the  16-inch  projectile  should  theo¬ 
retically  be  5.9  to  10.6  times  as  effectivo  as  the  5-inch,  and 
that  the  3-inch  should  be  2.2  to  2#6  times  as  effective  as  the 
5-inch.  The  comparable  values  in  tablo  X  are  tinifonnly  much 
smaller,  and  carimot  be  entirely  accounted  for  by  the  small  siso 
of  the  samples.  It  seems  likely  that  considerable  bias  existed 
in  the  reporting  of  the  salvo  number  of  the  first  hit  wi*h  tho 
missions  at  longer  ranges  being  credited  with  too  great  accu¬ 
racy,  so  that  the  assumption  of  range  independence  for  the 
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probability  of  hitting.  based  on  these  reports,  is  not  valid., 
‘i'iiis  bias  wwald'-cccurlif,'  there-  wore  a  uniform-  tendency'  to  re- 
cord  trio  salvo  number-  of  the  first  hit  only  if  it  were  small,, 
for  esamplo. 


TABLE  X 

RELATIVE  EFFECTIVENESS-  OP  16-INCH:  AND  8-INCH  ROUNDS 

C0HPAH2D  TO  5-ETCH 

(ASSUMING  PROBABILITY:  OP  A  HIT  IS.  INDEPENDENT  OP  RANGE) 


Target  .  :  . 

Headquarters,  command  and 
observation  posts 
Troops  In  open 
Troops  dug-in,  in  trenches, 
-strong  points 
Railroad  bridges 
Supply,,  fuel,  ammo  dumps 
Areas 

Railroad  yards 
Gun  emplacements 

HMMnHMHHNMMlMMMMMMlWtMMMMMMi 


y-mca  I  o-inea  1  lb-lnc: 


1.2. 

1.25 

xa5 

1.07 

2.4 

1.56 

1.05 

1.5 


0.9 

i*33 

1.20 
1.2 
2'.  5 

Hi 

1.82 

3.4 


An  alternative  esqjlanatlon  for  the  discrepancy  between 
the  results  of  table  X  and  theory  is  that  the  standards  adopt¬ 
ed  for  assessing  the  16-ineh  and  6-inch  missions  as  successful 
were  higher  than  for  5- inch.  This  would  occur  if  observers  j  * 
were  unable  to  see  the  effect  produced  very  precisely  and  were* 
influenced  unduly  by  the  number  of  pro lec tiles  fired.  Since  1 
more  5-inch  rounds  were  firod  per  mission,  they  would  be  cred-  j 
ited  with  an  undue  effectiveness  relative  to  heavy  rounds/,  j 
Also,  observers  night  wish  to  give  the  small  batteries  a  sense ; 
of  accomplishment  even  then  not  very  successful.  It  seems  un-  j 
reasonable  that  5-inch  projectiles  should  be  more  effective  I 
per  round  than  16-inch  on  headquarters,  commend  posts,  or  ob¬ 
servation  posts,  and  nearly  as  effective  against  troops  dug-in 
or  against  railroad  bridges,  as  shown  by  table  X. 


Table  XI  shows  the  relative  effectiveness  of  the  heavy 
rounds  compared  to  5- inch  if  it  is  assumed  the  chances  of  hit¬ 
ting  are  inversely  proportional  to  the  square  of  the  range,  - 
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using  til©  figures  in  table  -IX ;  for  o xd  endi ture s  per  successful 
rile  a  ion.  The  average  -ranges  corresponding  to  tho  missions 
fired  against  each  target  are  shown. 


TABLE  XI 

RELATIVE  EFFECTIVENESS  OP  16-INCH  AND  8-INCH  ROUNDS 

COMPARED  TO  5-INCir 

(ASSUMING  PROBABILITY  OP5  HIT  INVERSELY  PROPORTIONAL 

TO  SQUARE  OP  RANGE) 


.  .  * 

j  16-inch 

8-inch'  „ 

!  ^-inch 

Target 

Average 

range 

Kvards) 

Relative 

effec*? 

tiveness 

Average 

range 

*(vards^ 

Relative 
effect ? 
tiveness 

Average 
s.  range 
(yards) 

Relative 

effec- 

tiveness 

Headquarters, 
command  and 
observation 
posts 

27*000 

7.7 

22,700 

6.7 

9,500 

4  1 

Troops  in 
open 

21,900 

6.7 

20*300 

5.9 

9,400 

1 

Troops  dug- 
in 

26*600 

9.1 

23*000 

6.3 

9,800 

1 

Railroad 

bridges 

15*400 

7.7 

11,700 

i.4 

13.500 

1 

Supply,  fuel, 
a»o  dumps 

26*800 

16.7 

21,500 

9.1 

10*800 

1 

Areas 

20*500 

14.3 

17,600 

5.0 

9,800 

1 

Railroad 

yards 

15*400 

2.4 

11*700 

0.6 

13,500 

1 

Gun 

emplacements 

21,700 

20,0 

15,400 

2.6 

9,100 

- 

1 

AVERAGE 

(all  targets) 

22,700 

9*8 

18,700 

5.5 

9,700 

1 
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The  ratios  of  effectiveness  per  round  for  the  16-inch 
projectile  compared  to  5-foicii  are  more  in  line  with  the  theo« 
rotical  val.uos#  Hr*;,  however  most  of  the  ratios  for  8-inch 
compared  to  5-inch  are  very  mch  on  the  high  side  and  very 
nearly  o trad  to  thono  for  the  16- inch#  Either  the  0-inch 
batteries  ware  much  more  accurate  than  the  16-inch,,  or  they 
were  given  too  great  credit  for  effect  per  hit# 


Thus,  It  seems  certain  that  standards*  of  satisfactory 
results  were  not  consistent  for  all  battery  types,  and  that 
accuracy-of-fire  reports  also  may  be  unreliable#  Consequent¬ 
ly,  reliable  conclusions,  regarding  mission  effectiveness  and 
combat  accuracy  cannot  be  drawn  even  from  the  large  body  of 
reports  available  for  this  study,  and  the  tentative  conclu¬ 
sions  ro  gar  ding  accuracy  and  effectiveness  in  references  (a)  , 
(b),  and  (c)  are  not  verified# 


V.  WEAPONS  SELECTION  JAyDrFORCErtRSQ.UIREHBT TS- 


The  previous  section  illustrates  the  impracticability 
of  using  visual-  observations  of  effectiveness  and  accuracy  re¬ 
ported  on  the  Gunfire  Support  Forms  as  the  basis  for  weapons 
selection  or  estimates  of  force  requirements,  since  none  of 
the  basic  elements  of  the  problem  are  derivable  with  sufficient 
reliability  from  these  records#  The  use  of  proving  ground 
tests  of  physical  effects  produced  by  various  calibers  or  pro¬ 
jectiles  is  probably  the  most  efficient  as  well  as  the  most 
reliable  way  to  determine  the  relative  value  of  the  projectiles 
and  fuzes  for  destruction  of  representative  targets#  Their 
relative  value  for  harassment  and  neutral  ization  is  probably 
somewhat  more  difficult  to  determine ,  since  their  effectiveness 
for  these  purposes  may  be  out  of  all  proportion  to  physical  of¬ 
fsets  produced  and  it  may  be  difficult  to  establish  the  relation¬ 
ship  outside  a  combat  situation#  Some  studies  during  the  last 
war  Indicated  a  relationship  between  degree  of  neutralization 
(as  measured  by  friendly  casualties  per  enemy  tro  •  engaged)  and 
the  enemy  casualty  rate  produced  by  the  bombardm6.it,  which  in 
turn  was  proportional  to  the  size  of  the  area  of  lethal  frag¬ 
ments  produced#  other  studies  implied  a  psychological  effect 
proportional  to  duration  and  intensity  of  bombardment  even  with 
very  small  casualties#  Considerable  insight  into  the  conditions 
producing  neutralisation  or  harassment  might  be  gained  from  a 
study  of  the  effects  produced  on  our  own  troops  by  enemy  fire  of 
various  intensities  and  estimated  calibers#  It  is  apparent  that 
an  observer  some  distance  frera  impact  area  cannot  obtain  more 
than  a  vary  qualitative  impression  of  the  reactions  of  enemy 
troops  under  fire# 
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l'-r'  The  study  of  the  quantitative  differences  between  spot¬ 
ting  methods  is  also  probably  best  done  under  controlled  con-, 
d it. ions  not  found  in  combat,  and  requires  accurate  'measurement 
of  the  fail  of  shot  and  hits  on  target*  However,  no  such  pro¬ 
gram  now  e:ftsts* 


The  evaluation  of  the  accuraoy  of  .shooting  under  combat 
conditions,  another  element  in  the  estimation  of  force  require¬ 
ment  3,  cannot  at  present  be  obtained  from  the  Gunfire  Support 
data*  Again  the  use  .of  photographic  measurement  of  the-  fall 
of  shot  on  at  least  a  sample  of  missions  appears  to  be  required* 


Available  then  as  the  only,  quantitative  information  on. 
force  requirements  under  combat  conditions  against  various  tar¬ 
gets  for  various  projectiles  is  table  IX.>  However,  as  discuss- 
od  previously,  table  IX  applies  strictly  only  to  the  conditions 
of  employment  during1  the-  period  studied  here,  in  particular  the 
range  to  the  target  and  the  standards  of  success  used  by  the 
observers,  so  that  it  is  not  very  useful  for  predictive  purpos¬ 
es*  Also,,  no  insight  is  gained  into  the  conditions  which  would 
make  one  caliber  projectile  more  desirable  than  another.  Table 
IX  indicates  ehat  as  employed  in  Korea  the  5-inch  was  always 
the  most  efficient  battery.  In  terms  of  weight  of  rounds  expend¬ 
ed  per  satisfactory  mission,  since  it  takes  38  to  ip  5-inch  pro¬ 
jectiles  to  equal  the  weight  of  a  16-inch  round,  and  about  > 
to  ;equal  the  weight  of  an  8-inch  round .  The  5-inch  satisfactory 
missions  were  also  much  cheaper  than  the  heavier  caliber  satis¬ 
factory  missions  in  cost  of  rounds  expended,  since  about  22  5- 
lnch  rounds  costs  the  same  as  a  16- inch  round,  and  about  5  cost 
the.,  same  as  an  8-inch  round* 

•  «  t 

.The  importance  of  Tim  knowledge  of  the  number  of  rounds 
of  various  projectiles  required  to  give  equivalent  results  at 
a  given  range  against  a.  specific  target  is  illustrated  in  table 
XU* "  Table  XII  shows  the  fraction  of  8-inch  and  16-inch  mis¬ 
sions  fired  at  various  ranges,  and  consequently  the  extent  to 
which  they  took  targets  under  fire  which  were  within  range  of 
tho  smaller  guns* 

V.  .  About  1/5  of  the  missions  for  both  batteries  were  fired 
within  5-inch  range  of  the  target,  taking  15,000  yards  as  a 
conservative  estimate  of  maximum  effective  5-i^ch  range*  About 
2/3  of  the  16-Inch  missions  wero  fired  within  8-inch  range  of 
the  target,  assuming  effective  maximum  range  for  8-inch  to  be 
about  25,000  yards*  However,  about  20  percent  of  the  16-inch 
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missions  wore  at  ranges  greater  than  30*000  yards,  well  beyond, 
the  reach  of  cruiser  main  batteries* 


A  question  of  interest*;  at  present  unanswerable*  is 
whether  the  use  of  the  heavy  batteries  at  the  ranges  indicated 
in  table  XXI  represents  an  uneconomical  or  inefficient  selec¬ 
tion  of  caliber  of  gun  for  the  target* 


TABLE  XII 

DISTRIBUTION  OP  16-INCH  AND  8-INCH  MISSIONS  BY  RANGE 


VI.  SUMMARY 


During  the  eleven-month  period  from  May  1951  through 
March  1952*  5l4#l50  rounds  and  over  2i|.,000  shore  bombardment 
missions  were  fired  by  U*  S*  Navy  ships  off  Korea. 

Over  90  percent  of  these  missions  were  fired  toy  5-inch 
batteries*  mainly  by  destroyers* 

v 

The  primary  target  of  the  destroyers  was  the  enemy* s. 
transportation  system* 

The  primary  target  of  heavy  cruisers  and  battleship 
main  batteries  was  personnel* 


Over  half  the  destroyer  missions  and  nearly  two-thirds 
of  the  main  battery  missions,  of  the  heavy  ships  were  for  the 
purpose  of  destruction*  The  bulls  of  the  remaining  missions 
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were  for  harassment,  with  neutralisation  accounting  for  less 
than  10  percent  of  tho  effort. 


Over-all  nearly  half  the  missions  were  unobserved. 
Virtually  all  harassment  missions  were  unobserved,  but  destruc¬ 
tion  missions  woro  observed  70  to  80  percent  of  the.  time*. 

Expenditures  on  unobserved  missions  were  generally  so 
small  that  little  success  was  likely. 

On  destruction  missions  over  2/3  of  the  16-inch  fire 
which  was  observed  was  reported  highly  successful.  Over  1/2 
the  8-lnch  observed  fire  was  reported  highly  successful,  and 
about  1/3  the  5-inch  fire.  Less  than  1/5  the  6-inch  observed 
fire  was  reported  highly  successful.  However,  there  is.  evi¬ 
dence  that  criteria  for  success  tended  to  favor  the  smaller 
batteries. 


On  destruction  missions,  over  80  percent  of  the  observ¬ 
ed  fire  was  reported  1 0  be  at  least  partially  successful. 

About  20  percent  of  the  harassment  and  neutralisation 
missions  which  were  observed  by  destroyers  were  considered  to 
be  highly  successful.  Over  30  percent  was  estimated  to  have 
produced  negligible  results*  Insufficient  data  are  available 
for  other  ships. 


The  least  effeetive  type  of  spot  is  ship  spot  based  on 
claims  of  mission  effectiveness.  So- significant  difference 
was  found  between  ground  spot  and  conventional  aircraft  or 
helicopter  spot. 

Vo  spotting  was  used  on  about  1/3  of  the  missions. 
Heavy  ship  5-inch  batteries  went  without  spot  on  nearly  3/k 
their  missions,  however.  - 


Cruisers  and  battleships  had  the  more  effeetive  types 
of  spotting  available  to  them  on  nearly  2/3  their  missions, 
while  destroyers  relied  primarily  on  ship  spot. 


Accuracy  of  fire  data  appears  biased  and  unreliable. 
The  data  available  Indicate  an  average  of  4  salvos  for  first 
hlk  for  all  targets,  all  ranges,  all  spotting  methods  and  all 
fcntfcories.  It  1s  probable  that  only  the  more  accurate  mis¬ 
sions  were  reported. 
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About  20  percent  of  the  cruiser  and  battleship  main 
battery  missions  were  fired  within  5-inch  gunfire  range  of 
the  target* 


About  67  percent  of  the  battleships  16-inch  missions 
were  fired  within  8 -inch  cruiser  range  of  the  target* 


Before  reliable  evaluation  of  the  combat  performance 
of  ships*  batteries  against  shore  targets  is  possible,  more 
accurate  and  reliable  naans  for  measuring  accuracy  and  ef¬ 
fectiveness  than  at  present  must  be  used* . 

Submitted  by: 


C*  V.  KARNS 

Operations  Evaluation  Group 
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D.  L.  BROOKS 
Deputy  Director 
Operations  Evaluation  Group 
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DISTRIBUTION  0?  MISSIONS  iilTD  ROUNDS  OP  ALL  BATTERIES  S3£ 
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FIG.  E-7:  EFFECTIVENESS  OF  BATTLESHIPS'  16-INCH  BATTERIES 
•IN  DESTRUCTION  MISSIO?^ 

(BY  SPOTTING  METHOD) 
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